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(54) SPHERICAL WIDE FIELD ANGLE VIDEO DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To actualize a spherical 
wide field angle video display device which makes it 
possible to freely set the size of a spherical screen and 
the arrangement of a video projecting means. 
SOLUTION: This device is equipped with the spherical 3 
screen 1 which has its concave surface on an observer's 
side and has a wide field angle, a video generating means 5 
2 which generates video, distortion correcting means 3 
and 5 which distort the video in advance so that the 
video has no distortion when displayed on the screen 1, 
and the projecting means 4 which projects the 
distortion-corrected video in the screen 1; and the 1st 
distortion correcting means 3 distorts the video 
corresponding to the spherical surface and the 2nd 
distortion correcting means 5 further corrects the video 
according to the installation position of the projecting 
means 4. The projecting means 4 can projects the video 
on the screen from arbitrary upper and lower, and right 
and left installation positions. Preferably, a reflecting 

mirror 9 is installed which expands the installable range of the projecting means 4. 
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[Claim(s)] 

[Claim 1] An image creation means to create the screen of a wide-field-of-view angle, and an 
image by the shape of the spherical surface which turned the concave surface to the observer, 
The distortion amendment means for making an image beforehand distorted so that distortion 
may be lost, when displayed on a screen, It has a projection means for projecting to a screen the 
image by which distortion amendment was carried out. Said distortion amendment means The 
spherical-surface configuration wide-field-of-view angle graphic display device characterized 
by consisting of the 1st distortion amendment means which makes an image distorted 
corresponding to the spherical surface, and the 2nd distortion amendment means which amends 
an image further according to the installation location of a projection means. 
[Claim 2] The 2nd distortion amendment means is a spherical-surface configuration 
wide-field-of-view angle graphic display device according to claim 1 characterized by 
performing amendment whose distortion is lost even if it projects an image from the direction of 
vertical and horizontal arbitration to a screen. 

[Claim 3] The spherical-surface configuration wide-field-of-view angle graphic display device 
according to claim 1 or 2 characterized by having arranged the reflecting mirror between a 
projection means and a screen. 

[Claim 4] The spherical-surface configuration wide-field-of-view angle graphic display device 

according to claim 1, 2, or 3 characterized by enabling a display of the 3 -dimensional 

scenography which consists of an image the object for right eyes, and for left eyes. 

[Claim 5] The spherical-surface configuration wide-field-of-view angle graphic display device 

according to claim 4 characterized by having created separately the image the object for right 

eyes, and for left eyes by two computers, and enabling the display of 3-dimensional 

scenography. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the spherical-surface configuration 
wide-field-of-view angle graphic display device which can see an image on a 
wide-field-of-view square. 
[0002] 

[Description of the Prior Art] There is a horizontal and research result called 210 horizontal 
directions and 110 perpendicular directions in the maximum angle of visibility although it 
expresses as a vertical include angle about the range where human being can recognize an 
object to be an angle of visibility. However, in the maximum angle-of -visibility periphery, 
recognition of a color or a form cannot be performed, but it is extent which can recognize barely 
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whether the object moved or not, and the angle of visibility human being can recognize an 
object to be in a detail is made into 140 horizontal directions and 85 perpendicular directions, 
and says this as an effective angle of visibility. Let the equipment which displays an image 
about more than this effective angle of visibility be a wide-field-of-view angle graphic display 
device. 

[0003] When using a flat screen as a wide-field-of-view angle graphic display device, if 
magnitude of a screen is enlarged, the display more than an effective angle of visibility can be 
realized soon. Huge screens, such as a movie theater, hit this. However, the magnitude will 
become huge if a flat-surface configuration screen realizes a wide-field-of-view angle graphic 
display device. For example, when a screen is installed in the 1m away place, the magnitude 
(270 inches) of 6.8m is needed by diagonal die length. 

[0004] As an example of a wide-field-of-view angle graphic display device, each wall surface of 
a cube configuration is used as a screen, and there are equipment (CAVE, COSMOS) with 
which an observer enters inside, equipment (Japanese Patent Application No. No. 209906 [ 11 
to ]) which displays an image on the screen of a spherical-surface configuration. In this case, 
since it is created as what is usually displayed on the screen of a flat-surface configuration, 
remarkably, an image will be distorted and an image will be displayed, if it displays on a screen 
as it is. In order to display the image which does not have distortion in a screen, a means to 
amend distorsion of projected image in advance is required. 
[0005] 

[Problem(s) to be Solved by the Invention] The distortion amendment means for displaying the 
image which does not have distortion in a spherical-surface configuration screen needs to install 
an image projection means on the medial axis of a ball. A medial axis is a straight line passing 
through the core of a ball, and when projecting an image with a projection means in accordance 
with this shaft from on a medial axis, it becomes possible to project an image symmetrical with 
the direction of four directions centering on the intersection of a medial axis and a 
spherical-surface screen. The example at the time of installing a projection means on the medial 
axis of a spherical-surface screen at drawing 9 and drawing 10 is shown. In this case, it becomes 
possible to display the image which does not have distortion to an observer with a distortion 
amendment means to make an image distorted corresponding to the spherical surface. On the 
medial axis, when installation of a projection means is difficult, the distortion amendment 
means is not realized. 

[0006] If it considers as an example with installation of a projection means difficult on a medial 
axis and the radius of a spherical-surface screen is made small, it will lap with the location 
where the location of a projection means is the same with an observer, and when an observer is 
located before a projection means, an observer will interrupt image projection. Conversely, 
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when a projection means is located before an observer, a projection means will interrupt an 
observer's visual field. 

[0007] This invention is added to a distortion amendment means to be distorted on the screen of 
a spherical-surface configuration and to display an image that there is nothing. The place which 
is the wide-field-of-view angle graphic display device characterized by the amendment means 
which makes it possible to shift and install the location of an image projection means from the 
medial axis of a ball, and is made into the purpose It is in making it possible to set up freely the 
magnitude of a spherical -surface screen, and arrangement of an image projection means 
according to an application, realizing the graphic display function to give a high feeling of 
devotion to the observer by the spherical-surface configuration screen. 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem 
according to invention of claim 1, as shown in drawing 1 - drawing 3 An image creation means 
2 to create the screen 1 of a wide-field-of-view angle, and an image by the shape of the 
spherical surface which turned the concave surface to Observer M, The distortion amendment 
means 3 and 5 for making an image beforehand distorted so that distortion may be lost, when 
displayed on a screen 1, 1st distortion amendment means 3 by which have the projection means 
4 for projecting the image by which distortion amendment was carried out to a screen 1, and 
said distortion amendment means 3 and 5 make an image distorted corresponding to the 
spherical surface, It is characterized by consisting of the 2nd distortion amendment means 5 
which amends an image further according to the installation location of the projection means 4. 
[0009] Here, it is possible to install in the upper part, a lower part, the method of right-hand side, 
or the method of left-hand side as an installation location of the projection means 4 not to the 
medial-axis top of the spherical-surface configuration screen 1 but to the screen 1 (claim 2). In 
order to project an image on the spherical-surface screen 1, it is necessary to install a projection 
means in the direction of a concave surface of the spherical surface but, and as shown in 
drawing 2 , it is desirable to install the reflecting mirror 9 to which the range of the projection 
means 4 which can be installed is expanded (claim 3). 

[0010] Moreover, it is desirable that project the 3-dimensional scenography for the object for 
right eyes and left eyes on a spherical-surface screen, and an observer looks at an image in three 
dimensions (claim 4). In that case, it is desirable to create the image for the object for right eyes 
and left eyes by two sets of separate image creation means (claim 5). 



[Embodiment of the Invention] The whole spherical-surface configuration wide-field-of-view 
angle graphic display device configuration of this invention is shown in drawing 1 . In drawing 
1 , as shown in drawing 2 and drawing 3 , the spherical-surface configuration 



[0008] 



[0011] 
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wide-field-of-view angle screen 1 is a wide-field-of-view angle screen of the spherical-surface 
configuration which has curvature also perpendicularly also horizontally, and the image of a 
wide-field-of-view angle is indicated by projection with the projection means 4 which consists 
of two sets of projectors. The image creation means 2 consists of two computers, and creates an 
interactive image on real time. If this image is displayed on a globular form screen as it is, it 
will become the perverted image as shown in drawing 4 (a). For this reason, when it displays on 
a globular form screen, the image by the computer is made beforehand distorted, as shown in 
drawing 4 (b) so that distortion may be lost. This is the 1st distortion amendment function. The 
distortion amendment means 3 corresponding to a spherical-surface screen is software with the 
distortion amendment function corresponding to a spherical-surface screen on a computer, and 
to the image created with the image creation means 2, when it displays on a screen, it gives 
distortion beforehand to an image so that distortion may be lost. The principle which realizes the 
distortion amendment function corresponding to a spherical-surface screen by software is as 
being shown in drawing 5 . By present computer, all images are created on a flat surface. Then, 
an image is once created on a flat surface and it sticks on the spherical-surface configuration 
doubled with the screen, without displaying as it is. This is called mapping processing. 
Processing which furthermore projects it on a flat surface is performed, and it displays as an 
image. That is, the distortion amendment function corresponding to a spherical-surface screen is 
realized by performing processing which creates an image twice. 

[0012] The amendment means 5 corresponding to a projection means installation location is 
software which similarly has an amendment function corresponding to a projection means 
installation location on a computer, and gives distortion further to an image to the image created 
with the image creation means 2 according to a projection means installation location. This is 
the 2nd distortion amendment function. For example, when the mesh configuration for 
evaluation as shown in drawing 6 is used as an image projected on a flat screen, the image 
which performed the distortion amendment function (1st distortion amendment function) 
corresponding to a spherical-surface screen comes to be shown in drawing 7 , and it comes to be 
further shown to drawing 8 to this image in the image which performed the amendment function 
(2nd distortion amendment function) corresponding to a projection means installation location. 
The video signal to which these two kinds of distortion amendments were performed is passed 
to two sets of projectors, and an image is displayed on the spherical-surface configuration 
wide-field-of-view angle screen 1. 

[0013] When you do not need solid graphic display, with the image creation means 2 and the 
image projection means 4, a computer and a projector will display a wide-field-of-view angle 
image at a time by one set, respectively. Conversely, in order to display 3-dimensional 
scenography, with the image creation means 2, an image on either side is separately created 
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using two computers. What is necessary is just to display an image on either side on each eye, 
for seeing this in three dimensions. Then, the image of the right and left created by computer is 
displayed through the image polarizing filter 6 which changed whenever [ polarization angle ], 
respectively. It shall be equipped with the polarizing filter which changed whenever 
[ polarization angle ] so that it may correspond to the image polarizing filter 6, and only the 
filter of a right eye shall not pass the image of a right eye, and only the filter of a left eye shall 
not pass [ glasses II I stereoscopic vision ] the image of a left eye. 

[0014] Since it is created by real time, an image can be moved interactively. Control of this 
motion is operated with the actuation means 8, such as a joy stick, to a mouse, a keyboard, and a 
pan. Thereby, an experience person can see space from various view locations, moving freely in 
the displayed space. 

[0015] Although there is an example realized about the distortion amendment function by 
optical processing which used the fish-eye lens etc., in this function, it is realized on software. 
The predominance is described. When a lens realizes a distortion amendment function, the lens 
which suited the display system beforehand is created, the lens must be used, and an image must 
be created and displayed. That is, when the magnitude of a display system and a form change, it 
cannot respond. On the other hand, if software realizes, it can respond only by the parameter 
setup doubled with the display system. 

[0016] When installing the projection means 4 on the medial axis c passing through the core O 
of a ball like drawing 9 or drawing 10 , distortion amendment can be realized only by the 
distortion amendment function corresponding to a spherical-surface screen. Although the 
projection means 4 is leaned in drawing 10 , since the projection means 4 is installed on a 
medial axis c, distortion amendment is realizable only by the distortion amendment function 
corresponding to a spherical-surface screen. 

[0017] However, since it has shifted from the medial axis c when installing the projection means 
4 like drawing 11 , distortion amendment sufficient by just the distortion amendment function 
corresponding to a spherical-surface screen is impossible. Then, an image is made distorted by 
making positional information of a projector into a parameter. The approach of making it 
distorted performs parallel displacement conversion and rotation conversion to a graphic display 
parameter required in the case of image creation, and changes a graphic display parameter. 
[0018] Moreover, since there is a thing with the function in which the include angle which 
projects the image called an optical-axis shift on a projector can be changed, if the function is 
used, it will become possible to install a projector horizontally to a floor like drawing 12 . It is 
necessary to make an image distorted by making an optical-axis shift into a parameter also in 
this case. In this case, a graphic display parameter is changed into a value unsymmetrical in the 
direction of four directions along a graphic display field, and a graphic display parameter is 
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changed. 

[0019] Drawing 13 reverses the installation location of the projection means 4 to a reflecting 
mirror using a reflecting mirror 9. In this case, since it is simple reversal, it is not necessary to 
make an image distorted but, and since an installation location can be changed, the installation 
approach of a projector is simplified and there is effectiveness which uses the whole installation 
tooth space as a compact. When using a reflecting mirror 9 for drawing 14 (a), the example of 
installation when not using a reflecting mirror 9 for drawing 14 (b) is shown. It turns out that the 
installation tooth space of the former is small compared with the latter, and it ends, and the 
shadow by Observer M cannot be made easily. Moreover, drawing 15 shows the case where a 
reflecting mirror 9 is leaned and installed from a vertical. Compared with the case of 4a or 4b, it 
turns out that installation of the projection means 4 becomes easy. 
[0020] 

[Effect of the Invention] According to invention of claim 1, the interactive image which 
performed distortion amendment corresponding to the spherical surface and distortion 
amendment corresponding to the installation location of a projection means is created, and it 
projects on the screen of a wide-field-of-view angle in a spherical-surface configuration, and 
since the observer looked at it on the real scale, it is effective in the ability to obtain a very high 
feeling of devotion. Moreover, since it enabled it to change the installation location of a 
projection means, it is effective in the ability to respond, even if it changes the magnitude of a 
screen. 

[0021] According to invention of claim 2, since the installation location of a projection means is 
not limited only up but it enabled it to change in a lower part, the direction of a right lateral, or 
the direction of a left lateral, it is effective in the ability to project an image from various 
directions. When displaying especially 3-dimensional scenography, it is effective in the ability 
to project the image the object for right eyes, and for left eyes from a separate direction. 
According to invention of claim 3, since it enabled it to change the image projection direction 
using a reflecting mirror, the range of an image projection means which can be installed is 
expanded, the installation approach is simplified more, and it is effective in an installation tooth 
space being made more to a compact. 

[0022] According to invention of claim 4, since 3-dimensional scenography is displayed and the 
observer enabled it to see in three dimensions, it is effective in the ability to acquire a very high 
cubic effect. According to invention of claim 5, since the image the object for right eyes and for 
left eyes is created separately and it was made to see in three dimensions by two computers, it is 
effective in the ability to see 3-dimensional scenography, using a comparatively cheap 
computer. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the whole equipment configuration of this 
invention. 

[Drawing 2] It is the side elevation showing arrangement of the screen used for the equipment 
of this invention, and a projection means. 

[Drawing 3] It is the front view showing arrangement of the screen used for the equipment of 
this invention, and a projection means. 

[Drawing 4] When there is no distortion amendment corresponding to a spherical-surface screen, 
it is the explanatory view comparing and showing the example of a display in a certain case. 
[Drawing 5] It is the explanatory view showing the principle of the distortion amendment means 
corresponding to a spherical-surface screen. 

[Drawing 6] It is the explanatory view showing the example of a display of the image before 
distortion amendment. 

[Drawing 7] It is the explanatory view showing the example of a display of the image after the 
1st distortion amendment. 

[Drawing 8] It is the explanatory view showing the example of a display of the image after the 
2nd distortion amendment. 

[Drawing 9] It is the explanatory view showing the example which installed the projection 
means on the medial axis of the spherical surface. 

[Drawing 10] It is the explanatory view showing another example which installed the projection 
means on the medial axis of the spherical surface. 

[Drawing 11] It is the explanatory view showing the example which installed the projection 
means out of the medial axis of the spherical surface. 

[Drawing 12] It is the explanatory view showing another example which installed the projection 
means out of the medial axis of the spherical surface. 

[Drawing 13] It is the explanatory view showing the example which installed the projection 
means out of the medial axis of the spherical surface, and prepared the reflecting mirror. 
[Drawing 14] It is the explanatory view showing the difference in the installation tooth space by 
the existence of a reflecting mirror. 

[Drawing 15] It is the explanatory view showing the effectiveness by leaning a reflecting mirror. 
[Description of Notations] 

1 Spherical-Surface Configuration Wide-Field-of-View Angle Screen 

2 Image Creation Means 

3 Distortion Amendment Means corresponding to Spherical-Surface Screen 

4 Image Projection Means 

5 Amendment Means corresponding to Projection Means Installation Location 
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6 Image Polarizing Filter 

7 Stereoscopic Vision Glasses 

8 Actuation Means 

9 Reflecting Mirror 



1 



2(502-148^11 




8 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



